We describe the second known case of human infection by Trichoderma harzianum. A disseminated fungal infection was detected in the postmortem examination of a renal transplant recipient and confirmed in culture. The only other reported infection by this fungus caused peritonitis in a diabetic patient. The in vitro antifungal susceptibilities of the clinical strain and three other strains of Trichoderma species to six antifungal drugs are provided. This case illustrates the widening spectrum of opportunistic Trichoderma spp. in immunocompromised patients and emphasizes the problems in diagnosing invasive fungal diseases.
Opportunistic fungal infections have occurred with increasing frequency in recent years in immunosuppressed patients. Trichoderma spp. are fungi distributed worldwide which rarely infect humans but can cause from localized infections to fatal disseminated disease (5, 6, 8, 10, 12, 13) . In this report, we describe a systemic T. harzianum infection in a renal transplant patient which was detected in the necropsy study. The fungus was recovered from abscesses in brain and lung tissues.
Trichoderma spp. have been associated with 12 cases of human infections, half of which were peritonitis. Apart from the cases reported in the review by Munoz et al. (13) , there have been two additional cases of Trichoderma peritonitis, caused by Trichoderma koningii (5) and Trichoderma harzianum (10) , in two patients who were undergoing peritoneal dialysis. Both patients died after being treated unsuccessfully with different antifungal drugs. Trichoderma longibrachiatum was responsible for a case of invasive sinusitis in a recipient of a liver and small bowel transplant (6) . The patient was successfully treated by fungical debridement and by administration of amphotericin B followed by oral itraconazole.
Case report. A 68-year-old man with chronic renal failure had a transplant on 3 January 1996. He was then put on cyclosporine and prednisone. His past medical history was unremarkable except for moderate systemic hypertension. Shortly after the renal transplant, there was an acute graft rejection, but this was quickly and successfully treated with high doses of steroids and cyclosporine; antibiotics were also used because Legionella pneumophila and Listeria sp. were identified on sputum cultures. At the end of January, the patient suffered headaches and there were changes in his personality. A computed tomography scan revealed a hypodense lesion at the subcortical left frontal area; an electroencephalogram showed nonspecific signs of poor cerebral activity at both the frontal and parietal hemispheres. A cranial nuclear magnetic resonance scan showed signs of attenuation from the infra-and supratentorial regions of a nonspecific nature but consistent with encephalitis. The patient's blood biochemistry profile was normal at that time, except for creatinine (3 mg/dl) and urea (150 mg/dl) levels. Precipitin tests for a variety of antibodies were negative except for cytomegalovirus (CMV) (cell cultures from blood and urine were negative). A lumbar puncture resulted in cerebrospinal fluid (CSF) with a normal biochemical profile. India ink-and carbol fuchsin-stained preparations of CFS were negative for Cryptococcus neoformans and mycobacteria, respectively. CFS cultures for mycobacteria were also negative. The patient was discharged and was to receive follow-up at the outpatient clinic. The patient was stable but complained of a moderate headache until 10 March, when he was found unconscious on the floor and then transferred to the emergency room. He recovered spontaneously, and general and neurologic examinations were normal except for a low level of consciousness and a persistent headache. A computed tomography scan revealed hyperdense lesions at the cortical and parenchyma right frontal region and Silvio fissure, consistent with subarachnoid hemorrhaging. The patient was admitted to the hospital, and treatment with corticosteroids and ganciclovir was initiated; cyclosporine treatment was halted. Twelve hours later, neurologic deterioration associated with a progressive loss of consciousness began, and 48 h after admission, the patient collapsed and died.
Necropsy study. The brain weighed 1,500 g. It exhibited edema and diffuse subarachnoid hemorrhaging, mostly in the basal distribution. On coronal cuts, there was also intraventricular hemorrhaging with tele-encephalic ventricular dilation; a silvanic mycotic aneurysm with massive thrombosis was identified. Throughout the white substance at the oval centers in both frontal lobules, there were small microabscesses (0.3 to 0.5 cm in diameter) full of necrotic material. Similar lesions were also identified on the brain stem cuts. Histological examination (Gomori methenamine silver and periodic acid-Schiff stains) of these lesions demonstrated neutrophil proliferation without a granulomatous reaction and ramified and septate hyphae (Fig. 1) , which also invaded the vascular walls of the thrombotic aneurysm. These mycotic lesions were ultimately the cause of the brain hemorrhage. No other, coexistent brain infection was identified. The lungs had multiple microabscesses spread across the subpleural and parenchyma spaces. These lesions, 0.8 to 1.2 cm in diameter, had a white purulent aspect, and some of them were cavitate. The findings of the microscopic examination were the same as for the brain (Fig.  2 ). There were also some patchy areas of consolidation and acute bronchiolitis surrounding the abscesses. The liver weighted 1,500 g and was full of small yellow nodules (0.1 to 0.6 cm in diameter) on both lobules. Histological examination showed that these lesions were due to parenchyma necrotic foci. Some inclusion bodies of CMV were also identified throughout the liver. No other lesions like those in the brain and lungs were found in the liver. The kidneys weighed less than normal and showed atrophic changes. There were also signs of interstitial nephritis and foci of CMV infection. Small portions of necropsy specimens (brain and lungs) were repeatedly cultured on Sabouraud dextrose agar. All yielded a filamentous fungus which was identified as Trichoderma sp. This was sent to the Microbiology Unit of the Faculty of Medicine at the Rovira i Virgili University in Reus, Spain, for a conclusive mycological diagnosis. Mycological study. The fungus was subcultured on potato dextrose agar and oatmeal agar and incubated at room temperature in the dark. Fungal colonies grew very quickly on both media and after 4 days occupied the whole surface of the petri dish. On potato dextrose agar they were dense and cottony, with a yellowish green area at the center and white toward the periphery. The whole surface rapidly turned granular with dark green masses because of the abundant production of conidia in tufts. The colony reverse was colorless. A yellowish exudate was produced on this medium. Colonies on oatmeal agar were cottony and whitish green, becoming olive green in tufted conidial areas; the reverse was colorless. Exudate was absent on this medium. Microscopically, conidiophores were pyramidally branched, with short branches near the apex (Fig. 3) . Phialides were usually in groups of two to five. They were ampulliform or lageniform and markedly constricted at the base, generally 4 to 7 by 3 to 3.5 m; phialides near the apex of the conidiophore were usually longer and slender, up to 15 by 2.5 to 3 m. Conidia were subglobose or short obovoid, 2.5 to 3 by 2 to 2.5 m; they were subhyaline to pale green and smooth walled. Chlamydospores were observed in old cultures. They were usually intercalary, subglobose or ellipsoidal, hyaline, smooth walled, and up to 12 m in diameter. This clinical strain was identified as T. harzianum, and one isolate was kept in the mycology laboratory of the Faculty of Medicine in Reus as isolate no. FMR 6424. A living culture of this isolate has been deposited in the Centraalbureau voor Schimmelcultures of The Netherlands under accession no. CBS 102174.
Antifungal susceptibility testing. This clinical isolate and three additional isolates (T. koningii, T. longibrachiatum, and T. pseudokoningii) from various sources were tested to determine their susceptibilities to six antifungal drugs (amphotericin B, flucytosine, fluconazole, itraconazole, ketoconazole, and miconazole). The isolates were tested by a previously described microdilution method (14) , mainly according to the guidelines of the National Committee for Clinical Laboratory Standards for molds, using RPMI 1640 medium buffered to pH 7 with 0.165 M morpholinepropanesulfonic acid (MOPS), an inoculum of 1.7 ϫ 10 4 to 3.1 ϫ 10 4 CFU/ml, an incubation temperature of 30°C, a second-day reading (48 h), and an additive drug dilution procedure. Table 1 shows the MICs of the six antifungals for the four isolates. The MIC for the case isolate was clearly the highest of those for the four isolates; only ketoconazole displayed moderately high MICs. MICs for the remaining isolates were variable. In general, the MICs of amphotericin B and ketoconazole were low. The MIC of itraconazole was also low for the T. koningii isolate.
In our case, the patient did not receive any antifungal treatment because the fungal infection was discovered after postmortem examination. However, the in vitro antifungal susceptibility of the strain showed that the MICs of the six antifungals tested were very high, and they would probably also have been ineffective in vivo. Munoz et al. (13) summarized the antifungal susceptibilities of the previously reported Trichoderma spp. clinical isolates. Most isolates were resistant to fluconazole and flucytosine, and approximately half were resistant to amphotericin B, although they were susceptible (or moderately so) to itraconazole, ketoconazole, and miconazole. In the last three reported cases, one isolate of T. longibrachiatum was sensitive in vitro to amphotericin B and itraconazole, and the patient was treated successfully with these two drugs (6); another isolate was sensitive to ketoconazole, miconazole, and flucytosine and resistant to amphotericin B. The patient died after treatment with amphotericin B (5). In the third case, ketoconazole and flucytosine were also administered unsuccessfully (10) .
T. harzianum is one of the most common species of the genus. It is well known as a biological control agent for various plant-pathogenic fungi (7) . There is some controversy about the taxonomy of this species (1, 2, 15) . It was recently reviewed by Gams and Meyer (7) and was defined as having regularly verticillate conidiophores, forming a pyramidal structure. The phialides are ampulliform to lageniform, usually in groups of three to four, and they generally measure 5.5 to 7.5 by 2.5 m. The conidia were subglobose to obovoid, generally measuring 2.8 to 3.5 by 2.3 to 3 m, and are smooth and subhyaline to pale green. Liu et al. (11) demonstrated that some histological features, such as the type of hyphae and the presence of characteristic reproductive structures like adventitious conidia, can be very useful for a preliminary identification of some unusual humanpathogenic fungi. This was shown by the diagnosis of hyalohyphomycosis caused by Fusarium, Paecilomyces, and Acremonium species. In our case, a detailed examination of histological sections, especially those from the lung, showed an arborescent pattern of hyphal ramification (Fig. 2) . The dichotomous branching hyphae of Aspergillus species in tissues are similar to those that we observed. However, Trichoderma develops a more complex branching pattern, which is similar to that seen when it grows in culture. Further study is required to determine the usefulness of this finding for recognizing Trichoderma strains in tissue sections.
The number of patients with infections caused by Trichoderma spp. is likely to increase because certain therapies used in current medical practice abrogate the immune response of the host and because these fungi are common in the air mycobiota (4). Our purpose here was to report the second known case of T. harzianum hyalohyphomycosis with a fatal outcome and alert physicians and clinical microbiologists to the emergence of these opportunists with a high degree of fatality (approximately half of the reported cases have resulted in death). Methods for identifying molds from histological specimens by development of fluorescent antibody conjugates and the use of molecular techniques would also provide definitive diagnoses. Equally important is the development of serologic tests for infections caused by Trichoderma spp., which can provide early presumptive diagnoses. Many physicians are currently aware of fungal diseases, and guidelines for preventing, diagnosing, and managing opportunistic fungal infections have been published. In spite of that, the incidence of mycotic infections diagnosed after postmortem examination is still remarkably high (3, 9, 16) . If opportunistic infections were diagnosed early enough, morbidity and mortality would be significantly reduced in many cases.
